Conditioning procedures are used in many placebo studies because evidence suggests that conditioningrelated placebo responses are usually more robust than those induced by verbal suggestions alone. However, it has not been shown whether there is a causal relation between the number of conditioning trials and the resistance to extinction of placebo and nocebo responses. Here we test the effects of either one or four sessions of conditioning on the modulation of both non-painful and painful stimuli delivered to the dorsum of the foot. Placebo and nocebo manipulations were obtained by pairing green or red light to a series of stimuli that were made lower or higher with respect to a yellow light associated with a series of control stimuli. Subjects were told that the lights would indicate a treatment that would reduce or increase non-painful and painful stimuli to the foot. They were randomly assigned to either Group 1 or 2. Group 1 underwent one session of conditioning and Group 2 received four sessions of conditioning. We found that one session of conditioning (Group 1) induced nocebo responses, but not placebo responses in no pain condition. After one session of conditioning, we observed both nocebo and placebo responses to painful stimulation. However, these effects extinguished over time. Conversely, four sessions of conditioning (Group 2) induced robust placebo and nocebo responses to both non-painful and painful stimuli that persisted over the entire experiment. These findings suggest that the strength of learning may be clinically important for producing long-lasting placebo effects.
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Introduction
The placebo effect has been related to several cognitive and biological factors determining the degree of the placebo response. Lately, there has been an increased emphasis on conditioning and learning as modulators of placebo effects [33] . The accumulated evidence increasingly suggests that the association of specific cues with the experience of the treatment effect induced by pharmacological or biological manipulations powerfully changes the behavior and clinical outcomes [1, 5, 16, 34, 41, 48] . Such associations have, generally speaking, produced the largest placebo effects and the most convincing demonstrations of placebo effects on peripheral biological processes [40] .
Early studies on the capacity of the human brain to learn and to mimic pharmacological effects found drug-like effects when placebos are given after consecutive and repetitive administrations of verum drugs [3, 22, 26, 27] . Later research provided more evidence that painkillers [2, 7] or analgesic simulations [10] [11] [12] [13] 24, 29, 30, 35, [43] [44] [45] [46] [47] are capable of evoking placebo analgesia. Wickramasekera interpreted these sort of healing responses in terms of associative learning by assuming that a conditioned placebo response (conditioned response, CR) may be acquired through repetitive pairings of a previous neutral stimulus (conditioned stimulus, CS, e.g. contextual elements) with an unconditioned stimulus (US, e.g. the treatment's effectiveness) [48] . Although different kinds of learning modulate placebo analgesia [13] , interesting questions related to associative learning and placebo analgesia remain unanswered, including the fundamental question of whether and how placebo analgesia can be maximized by employing conditioning procedures. In the broadest sense, the learning process consists of two distinct phases: acquisition, the mastery of learning, and outcome retention, the time-course over which behavioral (and biological) modifications are retained. A number of parameters influence the learning and consolidation of outcomes, important among them are the number of CS-US pairings and the nature of the US [36] .
By using a CS reinforced on 100% of trials with different numbers of CS-US pairings, we probed the effects of training on both the magnitude of the placebo and nocebo effects and their resistance to subsequent extinction. On the basis of our previous studies [9, 11] , we hypothesized that several exposures to positive and negative cues would enhance placebo and nocebo responses and their retention over time. 
